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Continuous Seamless Tube Mill
National Tube Company
develops revolutionary new mill design
2,000 feet of seamless pipe a minute! That's
what the world's first continuous seamless pipe
mill will turn out upon completion.
Developed by National Tube Company —
U.S. Steel Subsidiary — at its Lorain, Ohio
Works, the mill has already been referred to as
"one of the greatest advances in the steel in--
dustry during the past 50 years."
The new continuous process it features will
eliminate several steps in the conventional
method of making seamless pipe and will be
comparable to that of continuous strip and sheet
mills. Designed to produce sizes ranging from
2 inches to 4%2 inches OD, the mill not only will
provide quality products at lower cost, but
greater service to the consumer.
This revolutionary seamless mill design is an-
other demonstration of National Tube Com-
pany's position of leadership in providing indus-
try with both quality and quantity products.
Construction view showing 9-stand Rolling Mill and Inlet and Outlet Conveyors.
Opportunities
The spirit behind this latest National Tube Company development typifiesthe spirit behind projects being conducted in all United States Steel Corpora-tion Subsidiaries. It is a pioneering spirit—one that requires qualified men inall branches of engineering. See your Placement Officer for a copy of "Pathsof Opportunity in U.S. Steel" if you would like to take part in these fascinatingand important developments.
AMERICAN BRIDGE COMPANY • AMERICAN STEEL & WIRE COMPANY • CARNEGIE-ILLINOIS STEEL CORPORATION • COLUMBIA STEEL COMPANY
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD STEEL STRAPPING COMPANY
MICHIGAN LIMESTONE & CHEMICAL COMPANY. NATIONAL TUBE COMPANY- OIL WELL SUPPLY COMPANY- OLIVER IRON MINING COMPANY
PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAL, IRON & RAILROAD COMPANY
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED STATES STEEL SUPPLY COMPANY
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A 3500-ton HPM hydraulic press at a Caterpillar Tractor Company
plant. This press, using a 1000-ton die cushion, blanks steel plate up to
7/8 inches thick. See "HEAVY HYDRAULIC PRESSES" on Page 6 for
details.
Four-color Process Plates Courtesy American Machinist.
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Sixty-eighth Commencement
JANUARY 22, 1949
Reception for Graduates and their families Friday afternoon
Dance for all 1949 Graduates Friday evening
Commencement Exercises Saturday morning—Field House
Rose congratulates the Class of January 1949, and welcomes them





YOU CAN BE SURE... IF gr's Westinghouse
LET US HELP Y
CHART YOUR FUTURE
. THROUGH THE WESTINGHOUSE
GRADUATE TRAINING COURSE
"What's ahead?". . . "Where am I going?" Today, more
than ever before, these questions are probably puzzling
you.
Westinghouse has long recognized that the transition
from college to a job in industry is often a difficult one.
Your college training has forged the tools necessary to
start your career. Yet you may be wondering how they
can best be applied, and the fields in which they can
best serve you.
To help you bridge this gap, Westinghouse offers the
Graduate Student Training Course. The chart at the
right shows how you progress with guidance through
basic training, followed by training in your selected
field, to job placement. You may enter almost any field
of engineering, manufacturing, sales or many other
fields—according to your ability, aptitude and personal
preferences. During the past fifty years, this course has
helped more than 15,000 graduates chart their future.
Why not let it help you?
Get .full particulars about the Graduate
Student Training Course and the oppor-
tunities open to you at Westinghouse. Begin
planning for your future today. Get your






































To obtain copy of Finding Your Place in Industry, consult
Placement Officer of your university, or mail this coupon to:
The District Educational Coordinator
Westinghouse Electric Corporation
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Meet lite Pudiciefid
Ford L. Wilkinson, formerly dean of the
United States Naval Postgraduate School,
Annapolis, Md., has been appointed to the
presidency of Rose Polytechnic Institute. He
assumed his new duties the first of January,
succeeding Mr. Donald B. Prentice, who re-
tired in July..
Mr. Wilkinson, who has been associated
with engineering education since 1933, served
as dean of Speed Scientific School of the
University of Louisville from 1938 until his
appointment at Annapolis in March, 1947.
A native of Kentucky, he attended the
University of Georgia, and graduated as an
ensign from the United States Naval Acad-
emy in 1917. During the next ten years he
served in various branches of the Navy, at
the same time taking postgraduate work at
Annapolis and Columbia University. He re-
ceived his master of science degree from
Columbia in 1925.
After resigning from the Navy, Mr.
Wilkinson became a sales engineer for the
Wilson, Weesner, Wilkinson Company at
Nashville, Tennessee. He later joined the staff
of the Riley Stoker Corporation at Worcester,
Massachusetts.
In 1933 Mr. Wilkinson returned to
Knoxville to serve on the faculty of the Uni-
versity of Tennessee, where he rose to become head of the mechanical engineering depart-
ment. In 1938 he left to become dean of the Speed Scientific School in Louisville. While
in Louisville, he was president of the University of Louisville Institute of Industrial Re-
search and an active member of the Lopisville Labor-Management Committee, which
worked for closer harmony during the war years. Mr. Wilkinson has also served on the
council of the American Society for Engineering Education and from 1943 to 1945 was
vice-president of the American Society of Mechanical Engineers. Among the national
honor fraternities in which he holds memberships are Tau Beta Pi, Phi Kappa Phi, and
Sigma Tau. He received the honorary degree of Doctor of Engineering from the University
of Louisville in 1947.
During the interim between the retirement of Mr. Prentice last July and the arrival
of Mr. Wilkinson in January, vice-president of the Institute Carl Wischmeyer carried on
the duties of president. Professor Wischmeyer is also head of the Mechanical Engineering
department.
Mr. and Mrs. Wilkinson and their young daughter are residing at 1201 South Sixth
Street. On behalf of the entire student body of Rose Polytechnic Institute, the TECHNIC
extends to them a hearty welcome and best wishes for continued success.
Ford L. Wilkinson
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Cut Courtesy The Hydraulic Press Manufacturing Co.
Fig. 1. A 5000-ton self-contained type hydraulic press, one of the largest of its kind
 ever built.
Author's Note: The author grate-
fully acknowledges aid and informa-
tion from Mr. M. D. Stone through
his article in Transactions of the
ASME; Mr. E. A. Randich through
his article in Machine Design; and
from The Hydraulic Press Mfg. Com-
pany.
In the last decade there have been
many improvements in the application
of hydraulic power to heavy press
operation. These improvements, cou-
pled with advancements in structural
design, have developed the hydraulic
press into an efficient and hard work-
er, excellently suited to modern mass-
production methods. It is the purpose
of this article to trace briefly the
historical account of press develop-
ment and to give an overall picture
of modern hydraulic systems and
press designs.
Hydraulic power is used in indus-
try today in more ways than is
popularly supposed. From varying
the pitch of certain propeller blades
to forming steel tops for automobiles,
it is hydraulic pressure acting on a
piston that does the job. Fluid under
pressure is used in many mill lift
tables, in forging and drawing opera-
tions, and in machine tool manipula-
tions. Undoubtedly the most ex-
tensive use of liquids as a pressure
transmitting medium is found in the
modern hydraulic press.
Bramah in England built the first
hydraulic press just 153 years ago,
in 1795, little more than a century
after Pascal's discovery. Bramah's
crude press had a single cylinder in
the base with the ram acting upward.
The first use of hydraulic power in
forging was in 1847, when John Fox
suggested its use instead of the more
prevalent use of hammers at the time,
particularly the then recently de-
veloped steam hammer. Fox's press,
and later in 1853 the Dubs press,
employing a ram acting upward from
the base, had the moving forging tool
on the bottom and the fixed forging
tool on top fastened to the upper
platen. In these presses the work was
necessarily lifted each time a forging
stroke was made and manipulation
of the work could not take place until
the press head was readied for the
next stroke.
Return of the movable forging tool
in these designs was by gravity and
inherently slow. Later, in the Has-
well press and Whitworth press, this
disadvantage was overcome by simply
inverting the design. This, however,
necessitated a means of returning the
upper forging tool to its raised
position. With this design then came
the first introduction of the pull-back
cylinder, to raise the tool rapidly af-
ter the forging stroke. Sir Joseph
Whitworth put the forging press on a
solid foundation as an industrial tool
in 1861 by introducing hydraulic
cranes and rotating gear for easy and
rapid handling of the work.
The next notable advancement in
design came in 1884, when the Davy
Brothers overcame to some extent the
inability of earlier presses to with-
stand any appreciable degree of ec-
centric loading. To prevent previous
shortcomings of column breakage and
cylinder and packing failures, they
replaced the single forging cylinder
by two cylinders with pintle-type
rams acting against an inverted-T-
type movable crosshead. The vertical
leg of the crosshead slid within a
central guide tube, and the bottom of
the crosshead was held in close slid-
ing relationship with the four press
columns. This arrangement, with
some modfications, is generally found
in large hydraulic presses of today,
which are so constructed as to prac-
tically eliminate column bending
stresses due to eccentric loading.
Twenty-five to thirty years ago
there were many who forecast the
end of hydraulic power for factory
and mill use. During the period 1920-
1930 it often seemed that these fore-
casts were about to come true, but
the inherent advantages of hydraulic
power which had been lost sight of
in the meantime, began to reappear
when the expected advantages of
other forms of substitute power failed
to materialize.
Since 1925 the application and use
of hydraulic power has entered a new
era of development. Designs of all
hydraulic machines have been im-
proved. Old ideas have been modern-
ized. Speeds have been increased and
capacities upped.
Accompanying progress in press
design, advances were also made in
the hydraulic power plants used to
actuate the press heads. The earliest
presses all employed the direct-pump-
ing or pure hydraulic type of power
plant. While the earliest pumps were
driven by hand, this method quickly
gave way to steam-engine-driven,
rapidly-controllable, multicylinder
pumps. This arrangement meant that
press speed was limited to pump out-
put of high pressure fluid, which was
inherently slow.
In the latter part of the nineteenth
century, some of the disadvantages
of the direct-pumping system were
alleviated by the introduction of the
hydraulic accumulator which sup-
plied the press demand above pump
output. This addition to the system
increased press speeds and, with the
further addition of a by-pass valve,
made possible the employment of
constant-speed pumps, a distinct eco-
nomical advantage. The feasibility
of constant-speed pumps had the
further advantage in that with the
direct-pumping systems it was found
extremely difficult to control pump
speeds to the degree demanded by
rapid press operation. However, the
early disadvantage of accumulator
systems was that they introduced the
uneconomical feature of requiring
that the entire press stroke be ac-
complished by high-pressure fluid,
even though low pressure fluid would
suffice during the idle stroke.
About this time, 1870, the steam-
hydraulic intensifier was devised to
boost line pressure for the work
stroke. It was composed of a large
steam piston connected by a straight
rod to a much smaller hydraulic
piston.
In some early presses direct steam-
operated lifting cylinders were em-
ployed, although this job was most
commonly done with hydraulic
power. At any rate, from the first
departure from the gravity-return
crosshead, lifting and pull-back cyl-
inders and associated power systems






With further development came a
dual hydraulic system with distinct
advantages. One high pressure sys-
tem, incorporating a dead weight
accumulator, served the sole purpose
of obtaining the main squeeze. The
low-pressure system operated at a
pressure of 500 to 800 psi and supplied
fluid for the pull-back cylinders,
cranes, auxiliary apparatus, and
could also be used as a prefill system
to bring the head down more rapidly
on the work prior to the application
of the main squeeze.
Great strides were also made in
control gear design until a single lever
operated automatically the sundry
valves which made possible rapid and
positive control of the press through
the complete stroke cycle.
Today the hydraulic press is as
much an integral part of American
industry as are lathes and milling
machines. They have advanced from
2 or 3 strokes per minute to over
fifty, from two to three thousand psi
hydraulic systems to pressures of
six thousand psi and over, from
squeezes of from three to four thous-
and tons to giant 14 and 18-thousand
ton forging presses. Hydraulic presses
are used for punching, forging, draw-
ing, forming, planishing, plate bend-
ing, plastic molding, blanking, shear-
ing, and many other operations. With
the advance in tool and die design,
presses now are economical to oper-
ate, do precision work such as blank-
ing, and may perform two or more
operations in one stroke of the cross-
head.
Present day hydraulic press design
allows such a wide lee-way in the
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Fig. 2. Typical Hydraulic press demand curve. Pump delivery rate is indicated
by line CD; ordinate between lines AB and CD indicates accumulatbr stroke.
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Research and Development
Supersonic Parachute
The pilot of the future may' safely
escape his disabled supersonic craft
at high altitudes where an ordinary
parachute would be useless. He would
be enclosed in a bullet-shaped metal
"capsule" with a propeller on its tip.
This new device is known as a "super-
sonic parachute" or rotochute.
The device is designed for use in
rocket research and is capable of
gently lowering delicate research in-
struments to the ground from rockets
flying at altitudes as high as 100
miles. Released from a rocket, the
device slows gradually from super-
sonic speeds to about 27 miles per
hour by means of its whirling pro-
peller or "vanes" which act as an air
brake.
Planes in the future, particularly
long-range transports and bombers,
may find use for the rotochute. Such
planes, traveling at extremly high
altitudes, will necessitate some type
of escape "capsule," which can be
expelled from the planes and safely
lower passengers.
Other possible future uses of the
rotochute would be for supplying food
and medicine to isolated areas in
flooded regions, and for landing heavy
equipment, such as tanks and guns,
at a pre-selected spot. Further, a
smaller rotochute, strapped to a man's
back, could be practical for low-alti-
tude jumps.
New Piston-Jet Power Plant
An aircraft power plant which de-
livers more than 4,000 horsepower to
a propeller, as well as several hun-
dred pounds of jet thrust, has re-
cently been developed. Known as the
Wasp Major-VDT, the new piston-jet
consists of a 28-cylinder Pratt &
Whitney Wasp Major engine and a
two-stage variable-discharge turbo-
supercharger.
In addition to increasing the output
of the Wasp Major, already the
world's most powerful production
piston-type engine, the VDT has per-
formance characteristics that make it
one of the outstanding power plant
developments of recent times. Its fuel
consumption is low at cruising and
take-off powers.
The VDT power plant enables
By Dale Carey, soph.
and George Eddy, soph.
heavy, long-ranged aircraft to fly
farther, faster and higher. Airplanes
can take off with heavier loads and
climb faster. Bombers powered with
the VDT can go into and away from
target areas at high speeds and at
altitudes of nearly eight miles.
The excellent feature of this new
power plant is that it effectively uses
the energy in the engine's exhaust
gases, heretofore largely wasted, and
that it also aftercools the super-
charged combustion air.
The two-stage turbosupercharger
utilizes the engine's hot exhaust
gases in two ways. The turbo-super-
charger first uses their energy to
supercharge all combustion air re-
quired by the engine. It then dis-
charges the gases to the rear through
an orifice, the size of which is varied
to obtain the best division of exhaust
enery between supercharging and jet
thrust. Thus, the energy in the fuel
is utilized either to deliver power
directly to a propeller shaft, to super-
charge combustion air, or to create
jet thrust.
The conventional throttle in the
Wasp Major is used only for low-
power operation. Engine power and
speed, for the most part, are regulated
automatically by controls which en-
large or restrict the variable area
discharge nozzle. This determines the
amount of exhaust energy extracted
by the turbine for supercharging.
The quantity of supercharged air de-
livered to the engine, in turn, fixes
the power output of the Wasp Major.
The elimination of throttling in the
air intake passageway reduces com-
bustion air entrance losses.
Unlike the conventional jet engine
with the fixed-area discharge orifice,
however, the area of the VDT dis-
charge nozzle is varied automatically
to eject gases at the most efficient




Compressed air, replacing explo-
sives, is rapidly coming into use in
many bituminous coal mines. Its use
greatly reduces the hazards of ex-
plosives or eliminates them entirely.
In the process, holes are drilled in
the underground face of the coal
similar to those used for explosives,
and air under high pressure suddenly
released in them. It breaks down the
face without filling the atmosphere
with dangerous gases and, if proper-
ly used, without quantities of explo-
sive coal dust.
The equipment used consists of air
compressors capable of developing a
pressure of over 10,000 pounds per
square inch, steel tubing to convey
the compressed air to within some 150
to 300 feet of the working face, flex-
ible copper tubing from there to what
is called an airdox tube or shell. This
is inserted in the drill hole. Special
valves control the air flow as needed.
When the operator opens the final, or
blow-down, valve the shell is dis-
charged and the sudden release of
the compressed air breaks down the
coal.
Before the air tube is inserted in
the drill hole, a little water is put
in the hole by means of a water gun.
Less than a quart in each drill hole is
enough to prevent dust in the air
following discharge of the airdox
tube.
The air-compression method of
breaking down underground coal
faces is known as the airdox process.
It is the only permissible means now
available in Illinois and Indiana.
New Ground-Based
Electronic Device
Pilots of the future, particularly
those who handle giant passenger
airplanes, will receive much of their
training without leaving the ground.
This will be the training that has to
do with operation techniques, and the
ground-training is made possible by
the development of a huge electronic-
mechanical device in a model of a
cockpit with all the hundreds of dials,
levers, switches and controls which
a pilot encounters in a plane.
This device is called the Electronic
Flight Simulator. It reproduces in
exact detail the flight deck or cock-
pit of the airplane whose performance
it is designed to reproduce. It incor-
porates all the existing aerodynamic
data upon which the plane itself was
produced. Without leaving the
ground, it can accurately simulate
Continued On Page 24
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Caries Mill
The Cagles Mill Reservoir Project
is a three-year $6,000,000 project be-
ing carried out fairly near Rose
Polytechnic Institute. The dam will
be located on Mill Creek, a tributary
of Eel River, about seven miles west
of Cloverdale, Indiana. The project
takes its name from a small mill on
the stream just below the dam.
The purpose of the project is both
conservation and flood control. In the
past, 43,000 acres of Eel River valley
farm land has been flooded periodi-
cally. This project will stop flood dam-
age of this type and will be operated
as a unit in the reservoir plan for
reduction of flood stages along the
Ohio River.
The dam will impound a perma-
nent pool at elevation 636 having an
area of 1400 acres. The reservoir
capacity between level 636 and eleva-
tion 704 will be reserved for flood
control. The capacity between these
levels is 201,000 acre-feet, which is




By Robert Grant, Sr., c.e.
of water from the 295 square miles
of drainage area above the dam. Ex-
cess run-off of Mill Creek, due to
heavy rains, will be impounded above
the dam until flood danger on the
streams below the dam has passed.
The stored water will then be re-
leased at a moderate rate until the
reservoir level has been reduced to
elevation 636. This level is the normal
level that will be permanently main-
tained.
THE OPERATING TOWER
The operating tower will be located
on the upstream side of the dam and
to one end of the dam. The top floors
of the tower will be used for office
space. The offices will be at air ele-
vation above 716 feet. A service
bridge will connect the tower to the
top of the dam at elevation 730.
The base of the tower will be at an
elevation of approximately 595 feet.
This level is 41 feet below the normal






















regulated at elevation 636 by passing
the necessary amount of excess reser-
voir water into an outlet in the base
of the tower, and from the tower
through the outlet tunnel to the
downstream side of the dam.
THE OUTLET TUNNEL
The outlet tunnel runs parallel to
to the stream through the right abut-
ment of the dam at an elevation of
595 feet. The purpose of this tunnel,
as previously stated, is to regulate
the reservoir pool level at the desired
level. This tunnel will be completed
by January, 1949, and construction
will be stopped on the project until
the spring of 1949.
The tunnel has been cut through
solid rock for a length of 453 feet.
Side and roof bracing were not need-
ed throughout the tunnel cutting, due
to the natural tightness and solidness
of the rock. There were 3400 cubic
yards of stone removed from the


















Cross section of dam showing construction details.
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By Wayne Walters, jr., m.e.
Denzil Hammond, soph.
At the risk of assuming a place
in history beside that of the
"Literary Digest," the "Tech-
nic," rather than deriding the
polls, is instituting one of its
own. Each month a sample of
student opinion will be taken
on questions affecting our pres-
ent and future life.
During the past month, the
question was asked, "Do you
think you will graduate into an
economic depression?". Ob-
viously, the question vitally af-
fects the thinking of students
who will be looking for a job in
the near future. Will there be,
as in the past, a choice of posi-
tions offered to the graduate,
or will it be a competitive
scramble to find a small opening
in industry?
Personal income and the to-
tal civilian labor force are
steadily increasing. But prices
are high, accumulated savings
diminishing and consumer cred-
its up. The significant fact is
that there have been violent
swings of the public between
gloom and optimism.
The figures do not show, but
the public does feel, the extreme
-1
By Jayson Brentlinger, soph.
and Jim Gaston, soph.
precariousness of a full employ-
ment economy in peacetime, its
extreme sensitiveness to even
minor forces, its continuous
danger of dropping into a
dangerous deflation or climbing
to further inflation.
To find the opinion of the men
at Rose, a large number of
students were questioned with
the following results:
QUESTION: DO YOU THINK
YOU WILL GRADUATE INTO
AN ECONOMIC
DEPRESSION?
No-63 %; Yes-28 (/( ; No
opinion-9 (A- .
In the poll, taken after the
national election, the students
questioned were separated as to
civilian or veteran status and by
classes. There was no difference
in the veteran and civilian
opinion and the difference of
opinion of the four classes dif-
fered insignificantly.
The results definitely reflect-
ed an attitude of confidence in
our economic future and prob-
ably in the newly-elected ad-
ministration. It means that there
is little attitude of defeatism
among, at least, this group of
students preparing to work for
the nation with the knowledge
they are acquiring today.




With the rhythmic thump! thump!
over the chem lab, the round ball
season got under way. This is the
first full season of ball since before
the war, although last year we played
a few games.
Our net men started off mighty
fine by "cold rolling" Greenville Col=
lege 66-59. Our next bid with Shurt-
leff we dropped by a narrow margin.
Since then we've played Cedarville
and Wabash, losing 68-38 and 94-53
respectively.
The coach, Jim Carr is doing a fine
job of breaking in a new team and
bringing basketball back to Rose.
Rifle Club
The Rifle club is rapidly becoming
one of the most popular clubs at Rose.
This year the club has doubled in
membership and is still growing.
The "plinkers" were happy to have
the Purdue Varsity team as their
guest for our second meet. This is
the first time for several years that
the club has been able to have a
shoulder to shoulder match with
another college. It is the hopes of the
club to go to one of the universities
for another such match after the first
of the year.
Rose Radio Club
The "little black box" on the E.E.
mezzanine is the new Hallicrafters
T-61 television receiver purchased by
Continued On Page 28
Must have been a strong wind at the Cedarville game.
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Alumni News
By Edward Meagher, sr., ch.e.
Mort Hief, soph., Bill Bannister, soph.,
and Richard J. Kuehl, soph.
ROBERT D. STRUM
Rose Poly has had numerous
additions to its teaching staff in the
recent past, a large percentage of
whom have been RPI grads. Among
the latter of these is Mr. Robert D.
Strum, a member of the ME depart-
ment.
Mr. Strum was born in Lacrosse,
Wisconsin, in December of 1924, but
in later years came to Terre Haute
where he attended Wiley High
School. He was a member of Wiley's
basketball team. He entered Rose in
1942, but after three terms was called
into the V-12 Naval Training Unit at
the University of Louisville (Ken-
tucky) . While at Rose he pledged
Alpha Tau Omega.
After serving his hitch, Strum
came back to Rose in July of 1946,
and graduated in December of that
year. The desire to return was too
great, however, and he came back to
teach at the school last July. Between
the time of his graduation and this
decision he had held positions with
the Electronics Division of General
Motors, and with Public Service
Companies of Indiana. His present
address is 69 Hudson Avenue, Terre
Haute.
Mr. Strum is not married, and he
parried questions as to any intentions
with the comment, "That is an aca-
demic question." (He is indeed a
happy-looking man.) His outside ac-
tivities include his hobbies, athletics,
basketball in particular, and reading.
At the time of this interview, the
Monday after mid-terms, he was in
a genial and expansive mood. His
only comment on midterms was in
the way of encouragement to Rose
students: "The sun will always rise."
Mrs. George Smith, of
Prairieton, has presented to
the Institute an electric score
board for the new field house.
This is a memorial to her son,
George W. Smith, who was
killed in action in the Pacific
Theater of War in 1943.
George was one of the out-
standing members of the Class
of '39. He was an active par-
ticipant in athletics being a
letterman in football and
basketball, and captain of the
football team in his senior
year. He also received scholas-
tic honors in his last two years,
was elected to Tau Beta Pi,
Blue Key, and was also an
active member of Alpha Tau
Omega, Tau Nu Tau, the
Camera Club, the Rifle Club,
and the Technic. He was listed
in the 1939 edition of "Who's
Who Among Students in
American Universities and
Colleges."
The electric score board
will be a fitting memorial to
one of Rose's outstanding
alumni, and is gratefully ac-
cepted by Rose Polytechnic
Institute.
•
At a meeting of Pittsburgh Rose
Tech Club on November 12, 1948 the
following men were present: Herbert
Briggs '20, Joseph H. Carter '16, Fred
L. Kob '43, L. S. Maehling '43, George
M. Mailer '16, Earl Moses '21, A. W.
Worthington '06, E. J. Ducey '11,
James Farrington '96, George C.
Harper '41, Wallover H. Nellis '47,
Robert A. Weinhardt '16, William T.
Weinhardt '43, and James M. Darst
'09.
After dinner at the University
Club, acting president Carl Wisch-
meyer told of recent happenings and
developments at Rose.
The president, Harry M. Leathers,
was unable to be present on account
of illness, and Secretary Herbert
Briggs presided.
For the coming year Herbert Briggs
'20 was elected President and George
C. Harper '41 Secretary-Treasurer.
Word has been received from Dr.
Donald B. Prentice, former President
of Rose, that he has accepted ap-
pointment as director of The Scien-
tific Research Society of America.
Sigma Xi's charter restricts it to
colleges and universities and there
has been a demand for a similar
organization in industrial and gov-
ernmental research laboratories. Sig-
ma Xi, therefore, has sponsored The
Scientific Research Society of Ameri-
ca to meet this need. Other officers
are: Chairman, Dr. George A. Stet-
son, Editor of Publications of the
American Society of Mechanical En-
gineers, and, Treasurer, Dr. George
A. Baitsell, Executive Secretary of
the Sigma Xi. The Board of Govern-
ors includes a number of prominent
industrialists representing companies
with extensive research laboratories.




W. Arnold Layman has
bought a house in Clear-
water, Florida and expects
eight or nine months of the
year there. He moved from Evans-
ton, Illinois.
'00
Sidney J. Kidder has be-
come manager of Frobish-
er Limited Kilembe Mine
in Fort Portal, Uganda„ Africa.
'06
Carl Wischmeyer, acting
president, has been named
a Permanent Member of
the American Society of Mechanical
Engineers in recognition of the 35
years of devotion to the society's in-
terests.
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Fraternity Notes
Sigma Nu
Activities at Beta Upsilon this term
have varied from Homecoming festiv-
ities to the completion of the base-
ment in the house. C. V. Hinton has
been in charge of the latter project
and definitely has established himself
as an engineer, as far as basements
are concerned anyway.
Beta Upsilon is a member of the
Foster Parents Plan for War Chil-
dren, Incorporated and has been
sending monthly packages of food and
clothing to Luppo Strijrer in Holland.
In addition to this some member
volunteers to write a letter to Luppo
every week. Our letters of course are
translated into the native tongue for
Luppo as are his letters to us. As far
as your reporter knows no one in the
chapter has yet been able to decipher
the untranslated letter from the boy.
We don't know if Luppo believes in
Santa Claus or not but he certainly
will after he receives our special
Christmas package which was mailed
several months ago.
Wedding bells rang on November
24 for Norm Pera, who graduated
last term. Norm is now employed as
maintenance engineer for the General
Motors Corporation plant in Muncie,
Indiana. Along the same line, William
Miller recently became engaged to
Miss Josephine Hollis of Terre Haute
and Denzil Hammond recently "pin-
ned" Miss Wilma Jean Butler of
Martinsville, Illinois.
Plans have been made for the re-
newal of the pre-war Hoosier Rallies.
Recently a meeting was held in In-
dianapolis of representatives from
Sigma Nu chapters at Indiana Uni-
versity, Butler, Purdue, De Pauw,
and Rose. Plans were made at this
meeting, according to our representa-
tive Jim Schwier, for the rally to be
held in the Claypool Hotel in Indian-
apolis on March 19 of next year. This
rally will consist of a banquet for
active and alumni members of Sigma
Nu followed by a dance. If possible,
Johnny Long's orchestra will be con-
tracted for the occasion. The theme
song of the Johnny Long orchestra is
the same as that of Sigma Nu, "The
White Star of Sigma Nu." Johnny
Long, himself a Sigma Nu, has done
much to popularize this song. If
brother Long is unable to attend,
some other "name" orchestra will
provide the musical setting for this
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Newly elected officers in Beta Upsilon Chapter of Sigma Nu.
Standing, left to right: Pierce Walinsky, Chaplain; Paul Ford, Reporter; William
Slagley, Marshal; and Lester Wright, Sentinel.
Seated, left to right: James Laughlin, Recorder; Carl Johnson, Lieutenant-
Commander; Kenneth Sheetz, Commander; William Wampler, Treasurer; and Robert
Baugh, Alumni Contact Officer.
gay week-end. Already negotiations
are under way for a half-hour broad-
cast, via WIRE and NBC, direct from
the scene of the dance. Due to the
large amount of work involved our
chapter has appointed brothers
Hutchinson and Atherton to assist
brother Schwier in planning for this
occasion. All Sigma Nus are looking
forward to a gay week-end in Indian-
apolis on March 19.
Theta Xi
Theta Xi Fraternity held their an-
nual Christmas Formal, December
4. The Joy Boys and Little Men were
well represented, and everyone had
a wonderful time. Don Boyd is now
being swamped with requests for
lessons in jitterbugging. Our thanks
to Al Vogl and the social committee
for a swell job.
Congratulations to Paul Doehr-
mann and G. C. Miller on their loss
of jewelry this last month. Paul's girl
is Miss Barbara Walters and Gerry's
is Miss Dorothy Haley.
Brother Bob Mitchell was awarded
the Scholarship Award for the most
improvement in grades during the
fall term. Lenny Silverman was in
charge of the scholarship committee.
We want to wish everybody, the
students, the faculty, and all our
alumni and friends Good Luck and
Prosperity throughout this New Year.
Alpha Tau Omega
The chapter social activities for the
past month have been held to a mini-
mum in anticipation of the annual
Christmas Formal to be held Decem-
ber 17 at the Mayflower Room. Ex-
tensive planning is under way to
make this event the year's most
memorable on our social calendar.
In keeping with the social activities
policy of many informal sessions
throughout the school year, the mem-
bers and pledges congregated at the
chapter house for a card party.
Mississippi-river-boat-dealing actives
and ace-up-the-sleeve pledges fought
the battle for supremacy on the broad
sands of the dining room table. The
laws of permutations and combina-
tions were boogey-factored many
times that night.
The old congratulatory carpet was
Continued On Page 30
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Newsworthy Notes for Engineers
PAPER COVERED CORE
4 CORRUGATED ALUMINUM SHEATH
* EXTRUDED POLYETHYLENE JACKET
PROBLEM:
How to put a new type of
covering on telephone cable
Make a new type of cable sheath no one has
.ever made before—make it to rigid specifica-
tions—make it fast! That was the challenge
put up to Western Electric's manufacturing
engineers.
The new type of cable sheath — developed
through cooperative research at Bell Tele-
phone Laboratories and Western Electric
Company—is a valuable alternative to the tradi-
tional lead covering for telephone cable. It is
called Alpeth. "Al" stands for an inner shield
of aluminum; "peth" for the outer coating of
the plastic, polyethlene.
To produce this new cable sheath, Western
Electric engineers developed the Alpeth pro-
duction line—a combination of new machines
and new manufacturing techniques —which
turns out finished cable in a fast-moving,
straight-line operation.
From the desert-dry 1250 F "hot room" where thoroughly dried cable
cores are stored, the core moves into this machine. An aluminum strip
is fed from a supply reel underneath. After being corrugated to pro-
vide flexibility and strength, the aluminum strip is wrapped 
around
the core and flooded with a sticky protective compound.
The aluminum-clad cable then passes into this machine and comes
out seconds later with an extruded coating of flexible, impervious,
gleaming black polyethylene. Finally, after a 100-foot bath in 
a
cooling trough, the finished cable is wound on reels and readied for
shipment to Bell Telephone companies.
Engineering problems are many and varied at Western Electric, where manufacturing tele-
phone and radio apparatus for the Bell System is the primary job. Engineers of many kinds—
electrical, mechanical, industrial, chemical, metallurgical—are constantly working to devise and
improve machines and processes for production of highest quality communications equipment.
Western Electric
T A UNIT OF THE BELL SYSTEM SINCE 1882 02
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Great Men of Science
MICHAEL FARADAY 1791-1867
By Carl Cowing, jr., e.e.
At the beginning of the 19th
century in the neighborhood of Man-
chester Square, London, a small boy
was playing in the blacksmith shop of
his father. In the course of his child-
ish antics, he came too close to an
opening in the floor leading to a work
shop below. He plunged through the
hole, landing squarely on the broad
shoulders of his father, who was bent
over the jagged anvil directly below.
Thus fate first began to notice this
young English lad who was destined
to become world famous as a man of
science.
Michael Faraday was born in
meager surroundings and was forced
at an early age to seek employment
of his own accord. There happened to
be a bookseller's shop nearby, kept
by a Mr. Riebau, an intelligent man,
who is said to have had a leaning
toward astrology. Young Michael
went here as an errand boy when he
was thirteen years old. He did his
work well and a year later was taken
as an apprentice.
This job exerted an unmistakable
influence on the future of this young
man's life for it was here that his
insatiable thirst for reading lead him
into works of Watts and Lyons. His
curiosity aroused, he plunged into
every book he could find that dealt
with the secrets of nature.
He soon was attending lectures by
the eminent authorities of the day.
Here he made friendships which
proved to be life-long. One of these
friends was Sir Humphrey Davy, who
took the young man with him, as a
secretary, on extended tours of
Europe. Mr. Faraday was very much
impressed for he wrote his mother
of seeing the Alps, the Apennines,
the Jardin des Plantes, the Louvre,
and the masterpieces of painting. He
wrote of demonstrations of Ampere
and many others before Napoleon
Bonaparte.
Faraday matured quickly, soon
absorbing the knowledge of the day.
Upon returning to England, he was
appointed to the Royal Institution. It
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was here that he presented most of
his famous lectures. It has been said
that his oratorical ability was one of
his greatest assets; it seems he could
make the most complicated experi-
ment take the form of a game in
which his audience joined with en-
thusiasm. While he worked at the
Institution, he became a member of
nearly every learned society existing
at that time, seventy-three in all.
We are all familiar with the great-
ness of Faraday, for it is only the
most uninformed student of science
who is not acquainted with many of
his concepts. To comprehend a man's
life, it is necessary to know not mere-
ly what he does, but also something
of what he purposely leaves undone.
There is a limit to the work that can
be accomplished by a human body
or a human brain, and he is a wise
man who wastes no energy on pur-
suits for which he is not fitted.
Michael Faraday took no part in
any of the political or social move-
ments of his time. In fact, he seemed
to be really indifferent. During the
period 1814-15, while on the Conti-
nent with Davy, he commented on the
taking of Paris by the allied troops
only in connection with the incon-
venience caused to travelers.
During the latter half of his life, he
avoided serving in offices of the
numerous scientific societies to which
he belonged. It is believed that this
was not due to a lack of interest but
from a conviction that he was ill
suited by natural temperament for
calmly weighing courses of action.
He looked at birds and flowers only
for recreation, not for study. He was
fond of music, and occasionally visit-
ed the opera, but did not allow it to
charm him away from his work. He
lived where he worked, so that he
had only to go downstairs to test any
experiment which might occur to him.
It seems then that Mr. Faraday was
not only a genius in the field of
science but also in philosophy. He was
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General Electric is not one business, but an organization
of many businesses, offering opportunities in virtually
all the professions. Here three G-E men brief the career-
possibilities which the company offers to the student of
advertising, the physicist, and the accountant.
FOR A FUTURE IN ADVERTISING
D. S. Mix (Yale), Manager of Personnel and Training
Programs, Advertising and Publicity Dept.: Besides our
A & P Department here in Schenectady, there are eight G-E
operating departments, each with its own advertising staff.
These provide the career-opportunities. Our Training
Program, including six months' work and study here
followed by a year on rotating assignments with various
staffs throughout the company, opens the door.
PHYSICIST
August Binder (Carnegie Tech), of the G-E Physics Pro-
gram: I've been one of the first group of physicists taking
part in this program. We've changed assignments every few
months, trying out interesting lines of work, and have
chosen permanent positions in everything from research to
sales. My assignments: nuclear instrumentation, research in
cathode spot phenomena, quality-problems in fluorescent
lamps, which I've selected as my permanent assignment.
TRAVELING AUDITOR
E. B. Murray (Princeton), Chief Traveling Auditor: After
our business administration and liberal arts graduates
finish the G-E Business Training Course, certain of them
are transferred to the auditing staff as traveling auditors.
It's my job to assign these men and co-ordinate their activi-
ties at G-E locations in this country and abroad. The varied
experience acquired in this work fits them well for re-
sponsible accounting and financial positions.
For further information about a BUSINESS CAREER with General Electric, write Business Training Cours
Schenectady, N. Y. - - a career in TECHNICAL FIELDS, write Technical Personnel Division, Schenectady, N.
GENERAL ELECTRIC
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selection of parts, design assumptions,
and basic methods, that preliminary
studies may well involve a greater
time demand than does the actual
design. Of paramount consideration,
however, is the operating pressure to
be used. Pressure ranges have been
more or less established due to the
fact that size, capacity, stress, and
cost are all factors which depend upon
the job to be done and the simplest
way of doing it. Thus it has been
possible to build up definite ideas as
to capacities and pressures to be used
in designing presses for particular
functions. In general practice the
following pressure ranges are used:
Flanging and forming - 1000-2000 psi
Piercing and deep drawing - 2500
Car wheel forging and Armor
plate bending and straight-
ening  up to 12,000
General forging  4000-6000
Plastic molding  250-3000
Pressures from 250-500 psi are con-
sidered low; from 1500-3000 psi
medium; pressures above 5000 psi are
considered high. Generally owing to
the limit set upon the size of corn-
I.
ponent parts, the operating pressure
is increased to increase press capacity.
However, it has been found good
practice to reduce the working
pressure as much as possible to keep
down the bulk of the press, to reduce
the size of the valves and piping, and
to minimize operating failures and
leaks of all kinds.
The designer has a variety of hy-
draulic generating systems to choose
from and each has its advantages.
Only an exhaustive study of under-
lying fundamentals of a particular
application and an attempt to esti-
mate the actual conditions of opera-
tion through an analysis of compar-
able units previously designed will
determine which system is to be used.
There are three common general
types of hydraulic power generating




II Storage or accumulator types
a. Weight accumulator sys-
tem
b. Hydropneumatic system




16 SO. 7th St. Terre Haute
School Ring
It was voted by the Senior
III Class, 1948, to adopt the
above ring as an official Rose
Polytechnic Institute Ring. It
may be ordered while a stu-
dent is a Junior III but can
not be worn until the student
is a Senior. The ring may be
purchased through the book-
store.
The ring is 10K gold and
10 penny weight. Initials en-
graved on inside of ring.
$30.00 if ordered during the
year of graduation. If an
Alumnus wishes to order





a. Hydraulic intensifier sys-
tem
b. Steam-hydraulic system
All modern pumps are of the con-
stant speed type and are steam or
motor driven, depending on available
power. For high-pressure work,
pumps are generally of the recipro-
cating plunger type with crankshaft
and flywheel, or of the more modern
centrifugal type. Rotary radial piston
pumps of various designs are well
adapted to medium pressure ranges,
although one recently announced
radial piston pump generates pres-
sures up to 10,000 psi and is a con-
stant-discharge pump requiring
special by-pass valving. Modern cen-
trifugal pumps can supply high-pres-
sure systems and are extremely com-
pact for a given discharge capacity.
While the centrifugal pump is a con-
stant speed unit, it has variable dis-
charge characteristics which depend
on the discharge head. Reciprocating
plunger pumps, mentioned previously








The resources of civilization are not yet exhausted"—wm. E. GLADSTONE
Why greater strength weighs less and less
CAN YOU MAKE three pounds of steel do the work of four...
and stay on the job longer? The answer is YES, with alloy
steels—steels that are combined with small amounts of other
metals, such as chromium, vanadium, and zirconium, to
develop or increase desired qualities. For example, it's the
element, chromium, that gives the stainless nature to steel.
So great is the improvement in steel, when alloy agents
are used, that a freight car of alloy steel can weigh 25% less,
haul heavier loads, yet stay in service much longer than
similar cars of ordinary steel. Alloy agents not only increase
the strength of steel, they also extend its life through reduc-
tion of destructive factors such as rust, corrosion, and wear.
The use of better materials to make steel go farther and
serve longer is especially vital to all of us . . . with steel
mills unable to catch up, and ore supplies dwindling.
Industrial gases have a big role in steel's better per-
formance, too. Compressed oxygen aids in cleansing the
molten steel. . . the oxy-acetylene torch cuts steel sections
to size— and welds them together if desired. Finished steel
articles are given a harder, longer-wearing surface through
"flame-hardening." And carbon, in the form of electrodes,
makes modern electric furnaces possible. . . with their out-
put of high quality steels.
The people of Union Carbide produce these and related
materials for improving steel. They produce hundreds of
other materials for the use of science and industry—to the
benefit of mankind.
FREE: Let us send you the new illustrated booklet,
Products and Processes," which shows how
science and industry use UCC's Alloys, Chem-
icals, Carbons, Gases and Plastics. Just write—
UNION CARBIDE
AND CAR1? ON CORPORA YVON
30 EAST 42ND STREET
Trade-marked Products of Divisions and Units include
11Ril 
NEW YORK 17. N. Y.
ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-O-LITE Acetylene • LINDE Oxygen
BAKELITE, KRENE, VINYON, and VINYLITE Plastics • SYNTHETIC ORGANIC CHEMICALS • PYROFAX Gas
ACHESON Electrodes • NATIONAL Carbons • PRESTONE and TREK Anti-Freezes • EYEREADY Flashlights and Batteries
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in connection with high pressures, are
usually of the standard, vertical or
horizontal, single-acting, triplex type,
having plungers provided with stand-
ard adjustable packing boxes, and
are suitable for low, medium, and
high-pressure service.
Direct pumping types of systems
can be served by all pumps previous-
ly described. For constant-capacity
pumps, either a by-pass valve or re-
lief valve is provided to reject fluid
to the sump when pump discharge
exceeds press demands. A by-pass
valve completely unloads the pump,
which greatly reduces work input
during idle periods. As stated pre-
viously, centrifugal pumps need no
relief valve because of their variable
discharge characteristics.
Many modern pumps are of the
variable-discharge type, allowing di-
rect control of flow from zero to
maximum discharge. One of the best
examples of this type is the rotary
radial piston pump. With this unique
arrangement, direct control of the
crosshead is greatly simplified and
any speed from zero to maximum, in
either direction, is obtained at will.
No external control valves, foot
valves, relief valves, or accessories
are required.
An excellent example of this type
of pump is found in the hydraulic
system of the 5000-ton press pictured
in Fig. 1. It employs a closed circuit
system wherein the two ports of the
pressure generating pump communi-
cate directly with the two sides of the
press ram. Press ram action is gov-
erned entirely by control of pump
output, which is both variable and
reversible. A large capacity surge
valve mounted in the head of the
main cylinder communicates with a
surge tank and provides for prefilling
and exhaust of the main cylinder
during rapid traverse ram move-
ments.
This particular press employs four
radial pumps powered by two 200 HP
double end shaft electric motors
operating at 900 rpm. Idle stroke
speed is 315 inches per minute and
work stroke speed is 211/2 inches per
minute, with a total stroke of 45 in-
ches. The working pressure is 2450
psi. The entire press cycle can be
made fully automatic, which would
include fast ram advance to work,
shift to full load pressing speed on
contacting work, automatic reversal
of ram movement on attainment of
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predetermined peak pressure on
work, fast ram return to initial
position, and automatic commence-
ment of another cycle.
For speedier press operation and
increased pump economy a dual-
hydraulic system is sometimes used,
the second and low-pressure system
being supplied by a separate pump.
Usually the low-pressure system
serves the pull-back cylinders, and
may serve also to lower the crosshead
with increased speed by pumping
directly into the main cylinder dur-
ing the idle stroke. Another arrange-
ment utilizes rapid-traverse cylinders,
or compounded pull-back cylinders
which Run the crosshead down rapid-
ly during the idle stroke and draw
fluid into the main cylinder at atmos?
pheric pressure through a pre-fill
valve connected to an open reservoir.
The purpose of an accumulator is to
accumulate a sufficient quantity of
fluid into the main cylinder at atmos-
To Press
From P. txrn r
Fig. 3. Schematic drawing of a hydrau-
lic intensifier.
press demands in excess of pump de-
livery. Because the demand varies
greatly in hydraulic presses, it is
possible to store up excess pump
capacity during idle periods and make
use of this stored-up capacity during
periods of excessive press demand.
Smaller pumps and motors can thus
be used and operated a higher per-
centage of cycle time, resulting in
greater pump efficiency and lower
operating cost. Fig. 2 illustrates
graphically the function of an accum-
ulator. A typical press demand in
gallons is plotted against time in
seconds. The line CD represents
pump delivery, and areas above this
line represent demand in excess of
pump delivery. Areas below this line
represent pump delivery in excess of
demand, which is by-passed back to
the sump. It can be seen that pump
delivery must be greater than the
average delivery and also the ac-
cumulator capacity must be greater
than the peak area above the pump
delivery line. The ordinate between
lines AB and CD represents the ac-
cumulator stroke and the ordinate
between AB and the demand curve
represents the distance of the ac-
cumulator ram from the bottom of
its stroke. When the demand curve
falls below the pump delivery line
CD, the accumulator is full and at the
top of its stroke. If the demand curve
rose to AB, the accumulator would
be exhausted and at the bottom of its
stroke. The maximum delivery would
then be restricted to maximum pump
capacity.
The simplest type of accumulator
is weight-loaded and consists of a
long-stroke, single-acting plunger
working in a hydraulic cylinder
mounted in the vertical position.
Ballast is supported by a crosshead
and suspension rods fastened to the
top of the plunger. As liquid is pump-
ed into the cast steel cylinder, the
plunger is forced up carrying the
ballast with it, thus storing potential
energy in the system. To help prevent
gland and packing failures, alignment
of ram in the cylinder is maintained
by adjustable roller guides on the
ballast tank co-acting against ma-
chined guide strips on the outside of
the cylinder. Automatic pump control
switches are provided at either end
of the plunger sti4oke to admit or
reject fluid accordingly as the
plunger reaches the bottom or the top








Demonstrate High Temperature vs Firing Technique
REVERBERATORY FURNACES designed to in-
crease the production of zinc base die casting alloys
have expanded melting and alloying capacity almost
50% over conventional pot melting. At Gerity-
Michigan Corporation, Detroit, these Gas-fired
furnaces operate on practically continuous schedules
with savings of 35% to 40% based on time-saving
methods and more efficient fuel utilization.
This application demonstrates the flexibility of
GAS for industrial heating processes in high tem-
perature ranges. But it also emphasizes the role of
GAS in the development of production-line equip-
ment for non-ferrous metals.
R. L. Wilcox, metallurgical engineer and Vice
President of Gerity-Michigan Corporation describes
AMERICAN
.the furnace and its application—"This 1 8 -ton
Gas-fired reverberatory furnace has the advan-
tage of extended service life, more efficient fuel
utilization, closer temperature control, simplified
alloy analysis."
Regardless of the type of heating operation or
heat-treating process, GAS is the ideal fuel for
any temperature requirement, or any production-
line application. The characteristics of GAS—
speed, flexibility, economy, controllability—are
useful features for every industrial heating need.
In view of rapid developments it's always worth-
while to keep your eye on what's new in Modern
Gas Equipment.
Gas-fired reverberatory furnace de-
signed and constructed especially for
melting and alloying zinc base die
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of its stroke. As a safety measure in
case of a valve malfunction, properly
placed release holes are provided in
the ram to prevent the plunger from
being forced out through the top of
the cylinder.
Ballast capacity, including weight
of crosshead and plunger, can be de-
termined by multiplying operating
pressure by the plunger cross-
sectional area, and the total energy
stored by the accumulator, in foot-
pounds, is the product of the load in
pounds and the accumulator stroke
in feet. Load and plunger area must
be adjusted according to press de-
mands to restrict ram velocity at peak
demand to a safe speed. When the
press operating valve is closed the
falling load must come to a sudden
stop and its developed kinetic energy
must be given up in a fraction of a
second. The result is a large pressure
surge in the entire system known as
the water hammer effect. This excess
pressure supplies the force of retard-
ation which brings the accumulator










overloads on the piping system that
may be more than it can safely resist.
To dampen such surges, alleviators
can be placed in the lines near the
accumulator. These are only partial-
ly effective, and a more common and
effective method is to make the ac-
cumulator itself serve as a huge
shock absorber by suspending the
ballast on groups of coil springs
placed around the suspension rods.
The springs are designed with suf-
ficient load capacity to carry the
entire ballast weight and still have
additional deflectional capacity before
they are totally compressed.
Gas-loaded or hydro-pneumatic ac-
cumulators operate on the principle
of expansion and contraction of air
in a closed system. Space above the
normal water level in a tall steel
cylinder is charged with air or some
other gas at the required pressure,
where it remains trapped. With this
type of accumulator, inertia effects
due to moving parts are practically
eliminated. However, as liquid is
withdrawn from the accumulator, the
gas volume expands with an accom-
panying decrease in pressure, and re-
placement of the fluid by the pumps
causes the gas to contract with an
accompanying increase in pressure.
Several accumulators of this type are
usually connected together into a
common system to provide the vol-
ume of fluid demanded without
causing a pressure drop of more than
five to eight percent. Distinct ad-
vantages of this type of accumulator
over other storage systems would
include the absence of moving parts,
almost complete elimination of inertia
shock, tendency to absorb system
shock, minimum of floor space and
small foundation expense, and the
ability to change system pressure as
required.
Because of necessary auxiliaries
regardless of size, large hydropneu-
matic accumulators show greatest
economical advantages. A high-pres-
sure air compressor is required for
replacing air leakage even though it
is known that this loss is usually an
almost negligible quantity. High- and
low-level controls must be provided
to stop and start pumps at appropri-
ate times and automatic valve con-
trols are required to prevent loss of
air, with attendant troubles, into the
distribution system should pumps
fail, leakage develop, or a line break.
A good example of this type of
system is found in the 18,000-ton die-
forging press installed at the Worces-
ter, Mass., plant of the Wyman-
Gordon Company during the war.
The press has a maximum daylight
opening of 10 ft. 6 in., and a stroke
of 5 ft. Pressure is obtained from a
centrifugal pump-accumulator main
system working at a maximum pres-
sure of 5400 psi. Making up this sys-
tem are three eight-stage centrifugal
pumps, operating in series, driven by
1000-hp 3600-rpm motors, each pump
passing 800 gpm at a pressure differ-
ential of 1800 psi. Working in con-
junction with these pumps are four
hydropneumatic accumulators, 44 in.
ID, 30 ft high, having a total volume
of 9000 gal. The speed of operation
of the press is 21/2 inches per second,
which can be maintained under full
pressure for an 18-in, stroke, after
which it must drop back to the
capacity of the pumps which is about
one-half ips.
Intensifiers boost line pressure to
working pressure, thus allowing a
low-pressure system to be used and
confining high pressures to the one
line from intensifier to main cylinder.
Hydraulic and steam intensifiers are
quite similar in design, both consist-
ing of two closed cylinders of differ-
ent diameters along the same axis, as
can be seen in Fig. 4. The piston in
one cylinder is connected by a rigid
connecting rod to the other piston.
Low-pressure fluid, either steam or
liquid, enters the large-diameter cyl-
inder and the pressure is then caused
to rise in the smaller cylinder in
direct proportion to the inverse ratio
of the respective diameters.
Usually the low-pressure cylinder
is under valve control, and the high-
pressure end discharges directly into
the press cylinder. This type of sys-
tem is in extensive use today, owing
to the high pressures attainable, small
floor space required, and simplified
design and operation.
Structural design of a press in-
volves a thorough analysis of static
indeterminates to arrive at dimen-
sions of members that will restrict
stresses to values comfortably under
the breaking stress during worst
loading conditions. Maximum stress-
es are imposed on the press when
operating at maximum load, at maxi-
mum eccentricity, at the least desir-
Concluded On Page 22
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Products of the laboratory
are saving time, toil, money
for the American farmer
Through chemistry, farmers are gain-
ing control over many of nature's un-
certainties. Costly losses of crops and
livestock are being curtailed or pre-
vented. Efficiency is increasing. New
applications of chemistry to agricul-
ture are becoming more important
than ever as demands for more pro-
duction increase.
Today, new organic insecticides
and fungicides help control insects,
plant diseases and blights that threat-
en crops. Seed disinfectants and pro-
tectants help guarantee bountiful
harvests by protecting crops in the
critical period after planting. Plant
hormones hold fruit on trees until
fully ready for picking.
Days of labor saved
Du Pont weed killers and explosives
accomplish in minutes tasks that
used to take hours or days of back-
breaking labor. With 2,4-D farmers
can kill weeds without harming cer-
tain crops. Dynamite removes
stumps, digs ditches for draining and
irrigation, and loosens the soil to
forestall erosion.
New fertilizer formulations meet
the changing nutritional require-
ments of plants during the growing
season. Thus the farmer has better
control over crop development, and
he can utilize his materials, labor and
JANUARY, 1949
DuPont agricultural specialist Dr. Arne Carl-
son, M.S., '40, Ph.D., U. of Minnesota, '48,
helps develop sprays and dusts to control
fungous diseases.
Phenothiazine kills more kinds of livestock
worms in more kinds of animals than any
other drug. . . promotes normal growth.
For growth insurance, farmers treat seeds with
disinfectants. "Ceresan" treated wheat gives up
to 20% better yields.
Spraying orchards controls infestations of in-
sects or plant diseases . . . or holds fruit on
the trees until it is fully ready for picking!
equipment more efficiently.
Feed compounds, developed by
industry, are making poultry flocks
and livestock herds vastly more pro-
ductive. Research on chemicals to
control animal diseases and internal
parasites is making great progress.
Control of insect pests is already
changing livestock management
practices.
Turning ideas into products
Achievements such as these are the
result of Du Pont's team research.
An idea may start with one or two
individuals. But many specialists—
chemists, physicists, biologists, plant
pathologists, and entomologists —
must contribute their skills before a
new product is ready for market.
Normally, engineers—chemical, me-
chanical, civil, and electrical — de-
velop the commercial processes and
plants for making the finished prod-
ucts.
The new Du Pont employee,
whether he holds a bachelor's, mas-
ter's, or doctor's degree, enters into
this cooperative effort. Yet the im-
mediate group with which he is asso-
ciated is small and congenial, offering
him every opportunity to display
individual talent and capabilities.
(
Find out more abopt Du Pont
and the College Graduate
"The Du Pont Company and
the College Graduate" is just off
the press in a completely revised
edition. Fully illustrated, it de-
scribes opportunities in research,
production, sales, and many
other fields. Explains the plan
of organization whereby indi-
vidual ability is recognized and
rewarded. Write for your copy
today. Address: 2518 Nemours
Building, Wilmington 98, Del.
(1q5pcol)
BETTER THINGS FOR BETTER LIVING
. . . THROUGH CHEMISTRY
More facts about Du Pont — Listen to "Cavalcade
of America" Monday Nights, NBC Coast to Coast
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able crosshead location, and with only
one pair of columns taking the ec-
centric thrust.
Loads acting directly in the center
of the press distribute the load equal-
ly among the press columns and cause
a pure tensile stress. However, should
the load shift to one side at any time,
the loading becomes eccentric and
the columns nearest the load will take
more of the load than columns farther
away. This causes not only an in-
creased tensile stress in the nearer
columns, but also a bending stress in
all columns. Eccentric loading tends
to rotate the crosshead about the en-
tablature, which causes a bending
moment to be imposed on the top of
the columns. This condition also
causes excessive loads on cylinder
packing in some designs, and usually
leads to cylinder packing destruction
and main column breakage, resulting
in operational delays of long duration.
Fig. 4 illustrates a modern press
design that partially overcomes diffi-
culties resulting from eccentric load-
ing. The single cylinder is replaced
by two cylinders, with pintle-type
rams acting against an inverted-T-
type movable crosshead. The vertical
leg of the crosshead slides up and
down within the elongated stalk
guide.
Static equilibrium considerations
of the cross-head member are shown
by the equilibrium diagram of Fig. 5.
From this diagram it is seen that the
total lateral reaction R is related to
the forging pressure P and the amount
of eccentricity e by the relationship
ment sustained by the columns. Ec-
centric loads are thus resisted by
readjusted tensions in the main col-
umn pairs. These tensions are ex-
pressed by the relationship
e
Fig. 4. Schematic drawing of internal-
ly compensated guide-stalk press and
equilibrium diagram of crosshead.
Pe = Rh
where P = total forging pressure, lb.
e = eccentricity of load, in.
R = total lateral reaction, lb.
h = reaction couple rm, in.
The entire eccentric forging mo-
ment Pe is taken within the elongated
stalk guide, exerting a moment on
the entablature. As there is no con-
tact between crosshead and columns,
there is essentially no bending mo-
where N1 = column tension in the
two columns farthest from
load
N., = column tension in two
nearest columns
c = one-half the distance be-
tween pairs of columns meas-
uring on long side of press
e = eccentricity of load
Actually, some small moment is
still imposed on the columns. Also,
there remains some lateral pressure
on the cylinder packing caused by a
slight swaying of the entablature, but
it has been reduced in this design to
an almost negligible amount. The re-
duced swaying in this design further
reduces objectionable pipe breakage
found in earlier designs.
Materials for press construction
must be of the best available for
castings and forgings because of the
large forces encountered. Cast iron
is little used for main parts, structural
shapes are seldom utilized, and rolled-
steel sections and weldments are
used to only a very limited extent.
Because of the heavy metal sections
employed in press construction and
the grade of materials and workman-
ship required, cast steel and forged
steel are the principal structural
materials used. Columns are general-
ly steel forgings held in place with
cast-steel nuts. Column nuts are of
the split-nut design, with bolts to
force the nuts securely against the
column threads.
Future developments which appear
certain are higher working pressures
(because of installation and trans-
portation restrictions placed upon
press size) and simplification of
piping and controls. Standardization
of designs of presses and machines
will be an economic result of market
requirements. These developments,
paralleled by improvements in tool
and die design, forecast an even more
important role in industry for the
hydraulic press of the future.
Buettner Shelburne Machine Company, Inc.
Exclusive Manufacturers of Supplies for Electrical
COAL MINING MACHINERY
TERRE HAUTE, IND., U.S.A.
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Be Careful • • •
the life you save may be your own
Ift#141.1
Standard Oil promotes this slogan of the
National Safety Council as a reminder to the
motoring public to drive carefully. In its own
affairs, Standard Oil works and lives by the
same slogan.
In the last twelve-month period reported
(1948), our accident rates per million man-
hours were 1.51 in the company's manufac-
turing department, 3.31 in our sales depart-
ment. This compares with an average of 13.16
accidents per million man-hours in the entire















It is a record we are at all times attempting
to improve.
Because of our great interest in safety, we
are glad to see the subject getting more and
more attention every year in engineering col-
leges. Many mechanical engineering curricula
now include courses in safety engineering.
We welcome the trend. We hope that stu-
dents now being trained in safety engineering
will soon be helping to make Standard Oil
and thousands of other American companies





RESEARCH AND DEVELOPMENT Concluded From Page 9
any condition of flight of which the
plane itself is capable.
The simulator is a complete replica
of the Boeing Stratocruiser-type giant
transport cockpit. The instruments
and controls function precisely as in
the real airplane. The device has just
been purchased by Pan American
Airways, and will be used in pilot
training for handling Pan American
Stratocruisers. Similar simulators
can be built to aid in training for
other planes.
This flight simulator cost some
$250,000 to build, and this does not
include the cost of ten years of re-
search work which preceded its actual
construction. It looks like a lot of
money to put into one training de-
vice, but as a "training plane" it can
handle four times the number of
flight and ground crews at a tenth
the cost and in a fraction of the time
involved in the use of an actual air-
plane.
One important feature of this new
flight simulator is that the entire
operating crew, pilot, co-pilot, engi-
neer and others, are trained at the
same time. An instructor behind them
operates switches which activate the
pilot's dials to indicate trouble with
fuel flow, wrong oil pressure, car-
buretor icing, faulty spark plugs and
other difficulties. Pilot response is
noted by him, and also the corrective
action taken.
New Communication System Uses
Single-Sideband Techniques
A new communication system em-
ploying recently developed radio
single-sideband techniques offers sim-
plified apparatus and improved per-
formance.
The sideband is a radio wave travel-
ling side by side with the so-called
carrier, or principal wave, the steady
signal which is radiated by conven-
tional transmitters. The sideband is
caused by the carrier wave. This car-
rier signal changes in strength with
the speech or music being sent. In
radio language it has amplitude mod-
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additional waves which are imme-
diately adjacent to the carrier wave.
They are ordinarily so close that they
can not be distinguished from it.
The new development covers both
transmission and receiving equip-
ment. When the single-sideband re-
ceiver alone is employed on conven-
tional transmission, distortion caused
by selective fading is eliminated.
Optional choice of the sideband to
be received allows reduction or
elimination of interference. For this
reason, the single-sideband receiver
should find immediate public ac-
ceptance whenever reception over
moderate or long distances is re-
quired with a minimum of interfer-
ence.
Complete single-sideband operation
permits exactly twice the number of
transmission channels over present
practice, with a system improvement
in each channel. Transmitter effi-
ciency under these circumstances is
higher than that of any other system











Recently the movie people filmed an oil
gusher scene, using Methocel (Dow Methyl-
cellulose). This unusual material thickens
water, giving a solution which, with the right
color added, resembles oil. Why go to such
lengths? Because, Methocel solutions are non-
inflammable, harmless to actors and are
readily washed off with water.
This, of course, is not a vital use of Methocel.
But it does indicate Methocel's great variety
of applications. Countless industries, including
paper, paint, leather, textiles, drug and cos-
metics, utilize its widely applicable properties
as a dispersing, thickening, stabilizing, emulsi-
fying, binding and coating agent.
4-1
Dow research is continuous in all divisions.
This is only one chemical of many chemicals
vital to American industry and agriculture
that Dow has developed.
Dow produces more than five hundred essen-
tial chemicals from plants located in Michigan,
Texas, California, and Canada. These include
major industrial chemicals, germicides and
fungicides, agricultural chemicals and "special"
chemicals—new products which especially
reflect Dow's constant efforts to raise still
higher our standards of living.
THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN
New York • Boston • Philadelphia • Washington • Cleveland • Detroit • Chicago
Los Angeles • Seattle • St. Louis • Houston • San Francisco
Dow Chemical of Canada, Limited, Toronto, Canada
Dow
CHEMICALS INDISPENSABLE
TO INDUSTRY AND AGRICULTURE
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Louisville Bridge & Iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
Offices: 1 1 th and Oak Streets
Louisville Kentucky
&fie's Mill . Concluded From Page 8
tunnel. The finished tunnel will be
concrete-lined and horseshoe-shaped,
12 feet wide and 12 feet high.
THE SPILLWAY
The elevation of the spillway is 704
feet, and it will run parallel to the
stream through a low point in the left
abutment. The width of cut for the
spillway will be 300 feet. In cases of
extreme flood conditions the spillway
prevents the water from backing up
behind the dam to an elevation above
the spillway elevation. This prevents
the destruction of the dam due to
water flowing over the crest of the
dam.
THE DAM PROPER
The reservoir will be retained by
an earth and rock-fill dam. The length
of the dam will be 900 feet. It will be
150 feet high, with a width of 30 feet
at the top and a width of 560 feet at
the base. The elevation at the top of
the dam is to be 730 feet. The fill will
consist of 750,000 cubic yards of earth
and rock. A large portion of the rock
removed from the tunnel has been
used to start construction on the dam.
The upstream and downstream
fates of the dam will have a slope of
two horizontal to one vertical. The
earth and rock-fill portion of the dam
will be pervious but there will be an
impervious core constructed within
the center of the dam. It will be the
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will be 30 feet and the base width
approximately 130 feet. The walls of
the core will have a slope of one foot
horizontal to two feet vertical. The
impervious core will rest on impervi-
ous rock, thus preventing the seep-
age of water through the dam.
The faces of the dam will be pro-
tected from water action by the use
of a flat stone covering up each slope
to a level above the flood water level.
This covering is known as rip-rap.
The remainder of each face and the
top of the dam will be sown in grass
to preven erosion and also to add
beauty to the project.
PUBLIC RECREATION
FACILITIES
The land along the lake and the
lake itself will be open to the general
public. Swimming, boating, and fish-
ing will be permitted on the perma-
nent lake above the dam. The State of
Indiana will assist in providing rec-
reational facilities for use by the
public. Visitors to the project are al-
ways welcome.
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Making television history, first coverage of air-sea maneuvers demonstrates
value of research by RCA Laboratories to our armed forces.
Now television "stands watch" at sea
Picture the advantage—in military oper-
ations —when commanding officers can
watch planes, troops, ships maneuver at
long range . . .
This new use of television was seen by
millions when the aircraft carrier Leyte—as
Task Force TV—maneuvered at sea before
a "battery" of 4 RCA Image Orthicon tele-
vision cameras.
Seventy planes — Bearcats, Avengers,
Corsairs — roared from Leyte's flight deck
and catapult ... dived low in mock attack
. . . fired rockets. And an escorting de-
stroyer stood by for possible rescues.
Action was beamed by radio to shore,
then relayed over NBC's Eastern television
network. Reception was sharp and clear on
home television receivers ...
Said high officials: "The strategic impor-
tance of television in naval, military, or
air operations was dramatically revealed"
. . ."There is no doubt that television will
serve in the fields of intelligence and
combat."
Use of television as a means of military
communications is only one way in which
radio and electronic research by RCA Lab-
oratories serves the nation. All facilities of
RCA and NBC are available for develop-
ment and application of science to national
security. .. in peace as well as war.
• ••
When in Radio City, New York, be sure to
see the radio, television and electronic won-
ders at RCA Exhibition Hall, 36 West 49th
Street. Free admission. Radio Corporation of
America, RCA Building, Radio City,N .Y . 20.
Continue your education
with pay—at RCA
Graduate Electrical Engineers: RCA
Victor—one of the world's foremost manu-
facturers of radio and electronic products
— offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio re-
ceivers ( including broadcast, short wave
and FM circuits, television, and phono-
graph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new re-
cording and producing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.
RADIO CORPORATION of AMERICA
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"The Pause That Refreshes"
COCA-COLA
BOTTLING COMPANY
924 Lafayette Ave. C-7094
"When You Say It With Flowers
Say It With Ours"
THE BLOSSOM SHOP
Gladys Cowan Pound
113 N. 7th Street Telephone C-3828
TERRE HAUTE, INDIANA
Member of Telegraph Delivery Service
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CAMPUS SURVEY
Concluded From Page 10
the Radio Club for the benefit of the
Rose student body. Any student in-
terested in viewing the wonders of
television has only to contact a mem-
ber of the Radio Club for a demon-
stration. Better yet, join the club and
learn how to operate the receiver
yourself!
New officers installed as a result
of the election held are as follows:
President, Waldo E. George; Vice
President, David Jarett; Secretary-
Treasurer, James Laughlin; Board
Members, Al Strickland and Paul
Ford.
Honor Assembly
At a recent assembly, the student
body met to recognize the men who
have won esteem in athletics, scholar-
ship, and extra-curricular activities.
The meeting was conducted by the
student council president, Gene
Glass. Announcement of the winners
of football letter sweater awards were
made by Mr. Glass. Sporting an
this year will be Bill Weaks, Riley
McKeen, Jim Phillips, Tim Kelley,
Bob Rinker, Harry Lucas, Jack Sny-
der, Jack McClaren, Walt Flanagan,
Charlie Olmstead, Jody Morrow, Don
Moore, Willie Ham, Carl Brecklin,
Bill Schumann, Gene Ervin, Mike
Schaefer, Bob Grant, Mike Michaels,
Roy Wright, and Cliff Hennig. Two
men were awarded letters for their
fine work as student managers: G.
N. Blount and Swede Johnson.
Recognition of attainments in
scholarship was accomplished during
the Tau Beta Pi tapping ceremonies.
Claimed for membership by this or-
ganization were Charles Bethge,
Frederick Mikels, Ed Dudek, Lee
Mitchell, Joe Bonnuchi, Don Cough-
anowr, Thomas Jones, Louis Kelley,
Ervan Meise, John Smith, Paul Gott-
fried, Robert Smith, Al Vogl, and Sid
Zeid.
Conducting the tapping ceremonies
for Blue Key was Harry Lucas. The
following men prominent in extra-
curricular activities on the campus
were selected: Bill Schumann, Gene
Ervin, Bob Cassidy, and Al Vogl.
Certificates of recognition in Who's
Who in American Colleges and Uni-
versities were awarded by Professor
Carl Wischmeyer. So honored were
F. A. Schmidt, Bob Royer, Mark
Orelup, Tim Kelley, Charles Hicks,
Gene Glass, Jim Bowman, Norm
Pera, and Albert Edwards.
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Spans 20 Centuries in 41 Minutes
This new 16 mm. educational motion picture dramatizes,
in sound and color, man's efforts to obtain inexpensive,
abundant power by harnessing the energy released by
combustion of fuels. Extensive animation and striking
photography traces important steps in the 2000-year prog-
ress of steam power. . . from Hero's engine to the modern
turbine, from the Haycock boiler to the latest develop-
ments in steam generating units for industrial and central
station power plants. Stimulating and informative, Steam
for Power will gladly be loaned without charge for show-
ing to classes and student groups interested in any phase
of engineering. Write for dates available.
N-63
THE BABCOCK & WILCOX CO.
GENERAL OFFICES: 85 LIBERTY ST., NEW YORK 6, N. Y.
WORKS: ALLIANCE AND BARBERTON, 0.; AUGUSTA, GA.
















For 81 years, leaders of the engineering profession
have made K & E products their partners in creating
the technical achievements of our age. K & E instru-
ments, drafting equipment and materials—such as the
LEROY r Lettering equipment in the picture—have thus
played a part in virtually every great engineering
project in America.
KEUFFEL & ESSER CO.
NEW YORK • HOBOKEN, N. J.
Chicago • St. Louis • Detroit
San Francisco • Los Angeles • Montreal
t Reg. U.S. Pat. Off.
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FRATERNITY NOTES Concluded From Page 12
again rolled out this month, and it
was well worn by the tread of the
honored Alpha Taus. To newlywed
Sid Zeid and his "Mrs.", the former
Winifred Neal of Terre Haute, the
entire chapter wishes a happy hun-
dred years.
At the recent tapping ceremonies
held on Saturday afternoon. The ac-
Pi and Blue Key, several men of A.
T.O. were honored. By the brain-
trusters, Paul Gottfried and Sid Zeid
were accepted, while Bill Schumann,
Gene Ervin, and Bob Cassidy were
elevated to the rank of social-activity-
lion.
In recognition of their prowess on
the gridiron, letter sweaters were
awarded to several Gilbertstrasse
boys: Bill Schumann, Gene Ervin,
Riley McKeen, Jim Phillips, and
Harry Lucas. Brother "Luke" was
further honored by being selected as
the most valuable player for the sea-
son by his teammates.
To our newest pledge brother, Bill
Kestermeier of Terre Haute, a warm
welcome is extended by the members
of Gamma Gamma.
At the recent Province 17 chapter
officers meeting, held at the Univer-
sity of Illinois, delegates from seven
chapters discussed fraternity prob-
lems peculiar to the groups of this
area. In attendance from the Rose
chapter were Bill Schumann, Gene
Ervin, Carl Lesher, Bob McAllister,
Hugh Hanna, and Bob Cassidy. Plans
were made for the annual State Day
to be held again in Terre Haute on
the weekend of March 4th.
Lambda Chi Alpha
The weeks preceding the Christmas
vacation were busy ones for the men
of Theta-Kappa. The week of Novem-
ber 22, the fraternity celebrated
pledge appreciation week with many
interesting developments turning up
during the week. Along with the
usual activities, a touch football game
between the actives and pledges was
held on Labor day afternoon. The ac-
tives, led by the scorekeeper and the
referee, won a great victory. Other
more traditional activities were
carried on that evening. Included
among these activities was an excel-
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lent tour of suburban Terre Haute
which was planned by the actives'
travel bureau.
Having successfully completed
their pledge duties, six men were
initiated into the bond of Lambda
Chi on Friday, December 3. We were
happy to welcome John Drane, Jack
Gladden, Bill Atto, Hubert Evinger,
Gordon Fowler and Wayne Barker
into the brotherhood.
The social activities of the frater-
nity came to a climax on the evening
of December 17, when the annual
Christmas Dance was held in the
ballroom of the Hotel Deming. Music
was provided by Leo Baxter and his
orchestra and one of the features of
the evening were the novel programs
which took the form of miniature
fraternity paddles. A vote of thanks
is due our social chairman, Jim Boyd,
for the excellent planning which went
into the dance.
The chapter also wishes t9 con-
gratulate Lee Mitchell and Don
Coughanowr, who were tapped by
Tau Beta Pi at the honor assembly
which was held early in December.
ATHLETIC GOODS CO., Inc.
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single source of supply for
a complete line of electrical
roughing-in materials,
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4. Completely 8. Fine cedar,
grit-free, sharpens easily
Ask for it at your college book store or
local dealer's, or order direct. Only
1.5, each; $1.50 per doz.
Also try Mars-Lumograph No.
1018 Artist Pencil $1.00 each
and No. 1904 Artist Leads
6 for 60g.
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Ruitets
Come to Schmidt's when the necessity arises for that Ex-
tra Special Wedding Ring. We have most styles — Plain -
Engraved - Diamond Set. Ruby set also in 14 kt Yellow Gold,
White Gold, Palladium and Platinum.
Est 1876 SCHMIDT'S14 So. 7th St.
Terre Haute's Oldest Established Retail Jewelers
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Date: "See, here, just how long
is this car going to keep stalling
like this?"
Operator: "Just as long as you
do, baby."
No one likes to be beaten to the
punch, especially if it's filled with
gin.
A henpecked appearing gentle-
man was gazing rapturously at a
huge painting of a shapely girl
dressed in only a few strategically
arranged leaves. The title of the
picture was "Spring." Suddenly the
voice of his wife snapped, "Well,
what are you waiting for, Au-
tumn?"
Before the invention of firearms
many weddings were the result of
beau and error.
The motor of the automobile
pounded, sputtered and finally stop-
ped.
"I wondered," mused the young
man, "what that knock was?"
"Maybe," said the beautiful
blonde, "it's opportunity."
The reason that most men have
so much electricity in their hair is
probably due to the shocking things
in their minds.
Lots of 'em
Lots of girls refer to their boy
friends as 'Pilgrim,' because every
time he calls he makes a little pro-
gress.
Daughter: "Why Mother, what
makes you think that it was cold
out on the porch last night?"
Mother: "I distinctly heard you
tell your boy friend to keep his
shirt on."
244.001/4494
Eiy Robert Campbell, sr., c.e.
The lawyer had just given his
wife a beautiful skunk coat for
Christmas.
"I don't see," she mused, "how
such a nice coat can come from
such a foul smelling beast."
"Well," replied the lawyer, "I
don't ask for thanks, dear, but I
do demand a little respect."
A burlesque show is where the
actresses assume everyone is from
Missouri.
• The snow was falling softly.
Poetically the young man spoke as
he helped his girl into the car,
"Winter draws on."
Girl: "Is that any of your busi-
ness ?"
Dr. Strong: "That's five times
this week that you have failed to
prepare your lesson. Have you any-
thing to say for yourself?"
W. Ham: "Oh yes, sir. I'm sure
glad that it's Friday."
Cocktail Recipe
To make a tomato cordial . . . Buy
her a drink.
A soldier wrote: "Dear Pop, I
can't tell you where I am, but I
just shot a polar bear." Sometime
later another letter came. "Dear
Pop, I can't tell you where I am, but
I've been dancing with a hula-hula
girl." Sometime later his father
received the following. "Dear Pop,
I can't tell you where I am, but the
doctor says I should have danced
with the polar bear and shot the
hula-hula girl."
Attention Beavers
The guy who works like a horse
doesn't always draw the girl with
the beautiful carriage.
A spiritualist had a message
from her husband to send him a
package of cigarettes.
"Where shall I send them?" she
asked a friend. "He didn't give an
address." "Well," said the friend,
"you notice he didn't ask for mat-
ches. That's a kind of an indica-
tion, isn't it ?"
Disappointed customer: "Waiter,
4, what's wrong with these eggs?"
Wise Waiter: "Don't ask me, I
only laid the table."
Poetry . . .
Both women and pianos
Are similar in brand . . .
Some of them are upright
And some of them are grand . .
First Husband: "My wife is
scared to death that someone will
steal her clothes."
Second Husband: "Doesn't she
have them insured?"
First Husband: "No, she has a
better idea than that. She has
someone to stay in the closet and
watch them. I found him there last
night."
One reason for not picturing
angels with beards is that most of
them get to heaven by a close
shave.
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Because photography can see
a billion light years away
• Without photography this would
be a small world. For even with
the best optical instruments, the
eye's range scarcely breaks the
confines of the earth's back yard.
But with photography...? That's
different!
For years, astronomers have looked
500 million light years into space with
photographic plates exposed in the
100-inch Mount Wilson telescope.
Now, they can "see" twice as far.
For the big 200-inch Mount Palomar
instrument—actually the world's larg-
est camera—will bring in light from
stars a billion light years away, about
six sextillion miles.
It's faint light that the eye could
never see. But photographic plates
Opening night at Mount Palomar. The
giant telescope dwarfs the assembled guests.
build up images through long expo-
sures and make visible new outer re-
cesses of man's expanding universe.
Thus, science continuously makes
spectacular use of photography in
penetrating the unknown.
So too can industry. Radiography,
photomicrography, x-ray diffraction,
microradiography and other indus-
trial functions of photography can re-
veal facts and conditions that will
help make a product more durable
and dependable, a manufacturing
process more efficient.
Eastman Kodak Company
Rochester 4, New York
Advancing business and industrial technics—Functional Photography
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